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(54)  Chameleon  apparatus  housing  unit. 
(57)  An  apparatus  housing  that  can  have  various 
exterior  colors  enabling  the  apparatus  which 
the  housing  surrounds  to  be  aesthetically  pleas- 
ing  in  any  environment  in  which  the  apparatus 
is  located.  Additionally,  the  housing  unit  pro- 
vides  a  visual  indication  of  information  by 
changing  color.  The  housing  has  a  transparent 
substrate  (6)  as  the  exterior  layer.  Under  the 
substrate  is  a  layer  of  electrically  switchable 
light  modulating  material  (12)  which  is 
sandwiched  between  two  electrically  conduc- 
tive  layers  (8,  10)  that  are  connected  to  a  voltage 
supply  (18).  A color  forming  means  (30)  is  in 
contact  or  close  proximity  with  the  electrically 
switchable  light  modulating  material  and  a 
background  creating  means  (2)  provides  the 
alternating  color  for  the  visual  indication. 
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Field  of  the  Invention 
The  present  invention  relates  to  an  exterior  hous- 
ing  unit  and  apparatus  which  can  be  made  using  such 
a  housing.  In  particular,  it  concerns  a  housing  which  5 
can  be  color-matched  to  any  environment  and  which 
can  provide  a  visual  signal  by  changing  color. 
Background  of  the  Invention 
10 
While  the  primary  function  of  a  housing  is  to  pro- 
tect  the  enclosed  apparatus,  it  is  increasingly  recog- 
nized  that  a  housing  also  performs  an  aesthetic  func- 
tion.  For  example  housings  for  equipment  used  within 
the  home  or  office  should  have  colors  which  blend  15 
with  those  of  the  surrounding  room.  However  con- 
ventional  housings  are  typically  fixed  in  color  at  the 
time  of  manufacture,  and  the  selection  of  color  is  typ- 
ically  limited.  Accordingly,  there  is  a  need  for  provid- 
ing  the  consumer  with  greater  selection  and  control  20 
over  the  color  of  housings  for  household  equipment. 
Many  products,  in  addition  to  requiring  housings, 
also  require  signaling  means  for  gaining  a  user's  at- 
tention.  For  example  telephones  ring,  clocks  chime, 
and  oven  timers  buzz.  Such  audio  indications,  how-  25 
ever,  are  of  little  value  to  those  whose  hearing  is  im- 
paired.  Moreover  equipment  which  depends  solely  on 
audio  signaling  is  frequently  set  at  annoying  levels  of 
volume,  irritating  frequencies  and  unpleasant  rates  of 
repetition.  Accordingly,  it  is  desirable  to  provide  prod-  30 
ucts  wit  h improved  means  for  sig  nal  ing  observable  by 
the  hearing  impaired  and  having  enhanced  aesthetic 
quality. 
Summary  of  the  Invention  35 
The  present  invention  is  a  housing  unit  which  can 
be  color-matched  to  any  environment  and  which  can 
signal  by  changing  color.  The  housing  is  comprised  of 
a  material  whose  color  can  be  changed  in  response  40 
to  an  electrical  signal.  Specifically,  the  housing  com- 
prises  a  variable  voltage  source,  a  transparent  sub- 
strate,  and  a  layer  of  electrically  switchable  light  mod- 
ulating  material  sandwiched  between  transparent 
conductive  layers.  The  conductive  layers  are  connect-  45 
ed  to  the  variable  voltage  source,  and  a  switch  is  pro- 
vided  for  applying  a  voltage  to  the  material  or  selected 
regions  thereof  upon  receipt  of  a  signal. 
The  color  of  the  housing  unit  is  determined  by  the 
voltage  applied  to  the  electrically  switchable  light  50 
modulating  material,  the  pigment  in  the  material,  and 
the  color  of  the  underlying  background.  The  material 
typically  comprises  pigmented  crystallites  suspended 
in  a  polymer  matrix.  Any  color  can  be  created  by  par- 
titioning  the  first  and  second  transparent  conductive  55 
layers  and  the  color  responsive  material  into  groups 
of  narrow  strips,  each  of  which  is  dyed  with  a  different 
color.  Avoltage  is  selectively  supplied  to  certain  strips 
to  create  a  desired  color.  The  color  can  be  maintained 
over  long  periods  in  order  to  blend  in  with  the  sur- 
roundings  or  the  color  can  be  changed  rapidly  to  pro- 
vide  a  visual  signal.  The  housing  unit  can  also  be  used 
to  hide  features  of  an  apparatus,  such  as  displays,  un- 
til  these  features  are  needed.  Additionally,  an  appa- 
ratus  having  such  a  housing  unit  can  be  camouflaged 
into  a  second  apparatus. 
Brief  Description  of  the  Drawings 
FIG.  1 is  a  top  view  of  a  telephone  having  a  color 
responsive  housing  unit. 
FIG.  2  is  a  cross-sectional  view  of  the  housing 
unit  of  FIG.  1. 
FIG.  3  is  a  diagrammatic  view  of  the  crystallite 
molecules  in  the  polymer  matrix  when  an  electrical 
field  is  not  applied  to  the  material  exhibiting  the  OFF 
state. 
FIG.  4  is  a  diagrammatic  view  of  the  crystallite 
molecules  in  the  polymer  matrix  when  an  electrical 
field  is  applied  to  the  material  exhibiting  the  ON  state. 
FIG.  5  is  a  diagrammatic  view  of  the  housing  unit 
illustrating  how  it  can  appear  in  various  colors. 
Detailed  Description 
Referring  to  the  drawings,  FIG.  1 is  a  top  view  of 
apparatus  2,  such  as  a  telephone,  having  a  color  re- 
sponsive  housing  unit  4.  The  color  of  the  housing  4 
can  be  adjusted  so  that  the  apparatus  2  will  blend  in 
or  contrast  with  the  environment.  Additionally,  the 
housing  4  can  provide  a  visual  signal  by  rapidly 
changing  color. 
As  shown  in  FIG.  2,  the  housing  unit  4  is  prefer- 
ably  a  composite  material  L1 comprised  of  a  transpar- 
ent  substrate  6,  a  layer  of  electrically  switchable  light 
modulating  material  12,  transparent  electrically  con- 
ductive  layer  8  and  electrically  conductive  layer  10 
disposed  on  opposite  surfaces  of  layer  12,  and  a  va- 
riable  voltage  source  18.  The  transparent  substrate  6 
is  preferably  the  exterior  layer  of  the  housing  unit  4. 
In  the  case  of  a  telephone  the  substrate  6  is  typically 
plastic,  but  the  substrate  composition  can  vary  de- 
pending  upon  the  nature  of  apparatus  2. 
Underneath  substrate  6  is  a  layer  of  electrically 
switchable  light  modulating  material  12  sandwiched 
between  layers  8  and  10  of  electrically  conductive 
material.  Layer  12  can  be  an  electrochromic  material 
described  in  "E.  C.  Technology,  No  Longer  a  Lab  Curi- 
osity,"  Photonics  Spectra,  January,  1992,  pg.  102- 
103,  or  a  polymer  dispersed  liquid  crystal  such  as  de- 
scribed  in  "Polymer-Dispersed  Liquid  Crystals:  Boo- 
jums  at  Work",  MRS  Bulletin,  January,  1991,  Volume 
XVI,  Number  1,  pg.  22-28.  Electrically  conductive  lay- 
ers  8  and  10  can  be  layers  of  indium  tin  oxide.  Layer 
1 0  can  also  be  a  reflective  material  such  as  aluminum. 
The  electrically  switchable  light  modulating  mate- 
2 
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rial  12  typically  comprises  a  birefringent,  light  trans- 
missive  polymer  matrix  16  containing  crystallites  14. 
The  crystallites  14  either  transmit  or  block  light,  de- 
pendent  on  the  alignment  of  their  molecules  15.  The 
alignment  of  molecules  is  controlled  by  the  applica- 
tion  of  an  electrical  field  to  the  material  12.  Thus  the 
material  12  can  exhibit  OFF  and  ON  states.  FIG.  3  il- 
lustrates  the  material  12  in  the  OFF  state.  When  no 
voltage  is  applied,  the  crystallite  molecules  15  are 
randomly  positioned,  and  light  is  blocked.  FIG.  4  illus- 
trates  the  ON  state.  An  applied  voltage  aligns  the 
crystallite  molecules  15  permitting  light  to  pass 
through  the  material.  Thus,  the  application  of  a  vol- 
tage  causes  the  layer  12  to  switch  from  opaque  to 
transparent.  Alternatively,  layer  12  can  be  made  to 
operate  in  a  reverse  mode  such  that  layer  12  is  trans- 
parent  in  the  OFF-state  and  opaque  in  the  ON-state. 
The  arrangement  for  applying  suitable  voltages 
to  layer  12  is  shown  in  FIG.  2.  Avariable  voltage  power 
source  1 8  is  connected  to  conductive  layers  8  and  1 0. 
The  power  source  1 8  can  be  an  AC  or  DC  voltage 
source  for  supplying  a  voltage  between  0-30V.  The 
power  source  has  a  control  terminal  20  for  controlling 
two  terminals  22  and  24  disposed  in  electrical  contact 
with  layers  8  and  10,  respectively.  Upon  receipt  of  a 
signal  from  a  switch  36  on  the  control  terminal  20  of 
the  power  source  18,  a  voltage  is  applied  between 
layers  8  and  10  through  terminals  22  and  24.  The  ap- 
plied  voltage  changes  the  state  of  layer  12. 
In  the  normal  OFF  state  the  housing  4  has  an 
opaque  color.  To  give  color  to  the  housing  4  in  the 
OFF  state  pigment  28  is  associated  with  the  crystal- 
lites  14  in  layer  12.  When  no  voltage  is  applied  to  layer 
1 2,  the  housing  4  is  opaque  and  appears  to  be  the  col- 
or  of  the  pigment.  When  voltage  is  applied,  the  layer 
1 2  becomes  transparent  and  the  housing  takes  on  the 
color  of  the  underlying  background.  Achoice  of  colors 
for  the  housing  4  can  be  achieved  by  partitioning  lay- 
ers  8,  10  and  12  into  narrow  strips.  The  strips  are 
grouped,  and  each  strip  in  a  group  has  a  different  col- 
or  pigment,  e.g.  red,  blue  or  yellow.  The  pigment  pat- 
tern  is  repeated  for  each  group.  Extending  bus  bars 
32  connect  the  strips  to  common  terminal  bus  bars  34 
such  that  strips  12  having  the  same  pigmentation  28r, 
28b,  28y  are  connected  to  the  appropriate  common 
terminal  bus  bars  34r,  34b,  34y.  The  common  termi- 
nal  bus  bars  34r,  34b  and  34y  are  switchably  connect- 
ed  to  terminals  22  and  24  of  the  voltage  source  18. 
Switch  26  selects  the  appropriate  common  terminal 
bus  bars  34r,  34b  or  34y.  Additional  colors  can  be  syn- 
thesized  by  adjusting  the  relative  voltages  from  the 
voltage  source  18. 
The  switch  36  has  three  primary  functions.  First 
the  switch  36  determines  when  voltage  source  18 
supplies  a  voltage  to  the  electrically  conductive  layers 
8  and  10.  Second,  the  switch  determines  how  much 
voltage  is  supplied,  and  third,  the  switch  determines 
to  which  common  terminal  bus  bars  34  the  voltage  is 
supplied.  These  parameters  control  the  color  of  the 
housing. 
The  receipt  of  a  switching  signal  on  the  control 
terminal  20  of  the  voltage  source  18  causes  the  hous- 
5 ings  4  to  rapidly  flash  between  the  color  of  the  hous- 
ing  and  a  background  color.  The  layer  12  rapidly  al- 
ternates  between  the  ON  and  OFF  states.  In  the  ON 
state  the  material  12  is  transparent  enabling  a  back- 
ground  color  located  beneath  the  second  transparent 
10 electrically  conductive  material  1 0  to  appear. 
The  background  color  can  be  achieved  in  a  num- 
ber  of  ways.  It  can  simply  be  the  inside  color  of  the 
apparatus  2  or  be  a  colored  substrate  layer  30  located 
under  layer  10. 
15 By  using  multiple  colors,  the  housing  4  can  trans- 
mit  multiple  signals.  For  example  flashing  red  can  in- 
dicate  a  call  is  being  received  and  flashing  blue  can 
indicate  a  stored  message.  If  the  material  12  is  parti- 
tioned  into  various  colored  narrow  strips,  multiple  col- 
20  or  signaling  can  be  achieved  by  varying  the  switch 
settings  which  determine  the  color  of  housing  4. 
For  example,  assume  the  pigmentation  28  asso- 
ciated  with  the  crystallites  14  in  the  strips  of  electri- 
cally  switchable  light  modulating  layer  1 2  are  red,  blue 
25  and  yellow.  Then  in  order  to  produce  a  red  signal,  a 
voltage  is  applied  to  the  common  terminal  bus  bars 
34b,  34y.  The  applied  voltage  causes  the  blue  and 
yellow  strips  to  become  transparent,  and  the  red  color 
shines  through  the  transparent  substrate  6.  In  order 
30  to  provide  a  green  signal,  a  voltage  is  applied  to  the 
common  terminal  bus  bar  34r  in  contact  with  the  red 
strips  of  electrically  switchable  light  modulating  mate- 
rial  12.  The  resulting  electrical  field  causes  the  red 
strips  12  to  become  transparent,  and  the  housing  4 
35  appears  green.  Numerous  colors  can  be  obtained  in 
this  manner. 
Alternatively  to  partitioning  layer  12,  multiple  col- 
or  signaling  can  be  effected  by  either  color  partition- 
ing  layer  30  into  narrow  strips  (not  shown)  or  a  second 
40  layer  of  electrically  switchable  material  and  associat- 
ed  conductive  layers  which  are  color  partitioned  (not 
shown)  disposed  underlying  layer  10.  The  colors  are 
achieved  in  the  same  fashion  as  described  for  layer 
12. 
45  Another  advantage  of  housing  4  isthatitcan  pro- 
vide  repertoire  of  patterns  or  geometric  designs.  The 
designs  can  be  patterned  into  either  layer  12,  the 
electrically  conductive  layers  8  and  10,  the  back- 
ground  layer  30  or  the  substrate  6.  A further  advan- 
50  tage  of  housing  4  is  that  items  as  buttons  50,  clocks 
54  and  displays  54  can  be  hidden  under  opaque  re- 
gions  of  housing  4  until  a  signal  causes  the  region  to 
become  transparent.  The  button  50,  clock  and/or  dis- 
play  54  then  appear.  The  composite  material  L1 can 
55  also  be  partitioned  to  be  the  display  and/or  clock.  Yet 
another  advantage  of  the  housing  is  that  an  appara- 
tus  such  as  a  flat  panel  telephone  can  be  camouflag- 
ed  into  the  top  of  a  desk,  a  wall,  or  even  the  door  of 
3 
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a  refrigerator.  The  housing  4  can  have  the  same  color 
and  design  as  the  desk,  wall  or  refrigerator.  The  ap- 
paratus  being  the  camouflaged  remains  hidden  until 
a  signal  activates  the  voltage  source  18  connected 
with  modulating  material  12. 
In  the  particular  case  of  a  telephone,  the  buttons 
50  on  the  face  of  the  phone  can  be  membrane 
switches  whose  surface  is  composed  of  the  same 
material  as  the  housing  4.  The  placement  of  a  call  can 
be  initiated  by  a  voice  recognition  device  located  with- 
in  the  telephone  or  by  pressing  an  area  on  the  surface 
of  the  telephone.  Communication  can  be  by  hands 
free  duplex  speakers  or  a  handset  52  which  is  en- 
closed  in  a  recessed  cavity  within  the  telephone 
body.  A retractable  door  in  the  face  of  the  telephone 
can  cover  the  recessed  cavity  maintaining  a  flat  sur- 
face  for  the  telephone. 
Additionally,  the  housing  4  can  be  divided  into  a 
number  of  segments  such  that  only  one  segment  of 
the  housing  unit  4  can  color  match  the  environment 
and  provide  a  signal  by  changing  color.  For  example 
the  color  changing  portion  of  the  housing  can  be  an 
overlay  for  the  face  of  a  telephone. 
It  is  also  contemplated  that  the  present  invention 
may  be  incorporated  in  a  wristband  which  changes  in 
color  to  indicate  a  receipt  of  information  by  an  appa- 
ratus  which  said  wristband  is  attached  to. 
Claims 
1.  A housing  unit  which  changes  in  color  to  indicate 
a  receipt  of  information  by  an  apparatus  which 
said  housing  is  surrounding  comprising: 
a  variable  electrical  voltage  source  (18) 
having  a  control  terminal  (20)  and  a  first  and  sec- 
ond  controllable  terminals  (22,  24); 
a  first  transparent  substrate  (6); 
a  first  transparent  electrode  means  (8)  on 
the  bottom  surface  of  said  first  substrate  con- 
nected  to  said  first  controllable  terminal  of  said 
variable  voltage  source; 
a  layer  (12)  of  electrically  switchable  light 
modulating  material  that  is  in  contact  with  said 
first  transparent  electrode  means; 
a  second  electrode  means  (10)  in  contact 
with  said  electrically  responsive  material  and 
connected  to  said  second  controllable  terminal  of 
said  variable  voltage  source; 
a  color-forming  means  (30)  in  contact  with 
or  in  close  proximity  with  said  electrically  switch- 
able  light  modulating  material;  and 
at  least  one  switching  means  (36)  for  se- 
lectively  applying  a  voltage  from  said  variable  vol- 
tage  source  at  selective  levels  of  voltage  to  said 
first  and  second  electrode  means,  so  that  when 
a  control  signal  which  is  generated  by  or  received 
by  said  apparatus,  is  received  on  the  control  ter- 
minal  of  said  variable  electrical  voltage  source  a 
voltage  is  applied  across  the  first  and  second 
electrode  means  that  causes  the  state  of  electri- 
cally  switchable  light  modulating  material  to 
5 change,  whereby  the  apparatus  as  viewed 
through  the  substrate  appears  to  change  color. 
2.  A housing  unit  as  in  claim  1,  wherein  the  first 
transparent  electrode  means  is  a  layer  of  indium 
10 tin  oxide. 
3.  A housing  unit  as  in  claim  1,  wherein  the  electri- 
cally  switchable  light  modulating  material  has 
crystallites  that  are  suspended  in  a  polymer  ma- 
rs  trix  and  the  color-forming  means  is  a  pigmenta- 
tion  associated  with  the  crystallites  in  the  electri- 
cally  switchable  light  modulating  material. 
4.  A housing  unit  as  in  claim  1 wherein  the  second 
20  electrode  means  is  transparent. 
5.  A housing  unit  as  in  claim  1 wherein  the  second 
electrode  means  is  a  layer  of  aluminum. 
25  6.  A housing  unit  as  in  claim  1,  wherein  said  first  and 
second  electrode  means  and  said  electrically 
switchable  light  modulating  material  are  divided 
into  narrow  strips,  each  electrically  switchable 
light  modulating  strip  is  dyed  with  a  different  col- 
30  or,  the  strips  of  electrically  switchable  light  mod- 
ulating  material  having  the  same  color  and  the 
corresponding  first  and  second  electrode  means 
are  grouped  together,  each  group  is  separately 
connected  to  said  switching  means  which  selec- 
35  tively  applies  a  voltage  to  the  first  and  second 
electrode  means  of  a  selected  group. 
7.  A housing  unit  as  in  claim  1,  wherein  the  color- 
forming  means  is  a  colored  substrate  located  un- 
40  derthe  second  electrode  means  and  said  colored 
substrate  is  partitioned  into  narrow  strips  having 
different  colors. 
8.  A housing  unit  as  in  claim  7,  wherein  said  first  and 
45  second  electrode  means,  said  electrically  switch- 
able  light  modulating  material  and  said  colored 
substrate  are  divided  into  narrow  strips,  each  col- 
ored  substrate  strip  has  a  different  color,  the 
strips  of  colored  substrate  having  the  same  color 
so  and  the  corresponding  first  and  second  electrode 
means  and  electrically  switchable  light  modulat- 
ing  material  are  grouped  together,  each  group  is 
separately  connected  to  said  switching  means 
which  selectively  applies  a  voltage  to  the  first  and 
55  second  electrode  means  of  a  selected  group. 
9.  A housing  unit  as  in  claim  1 , further  comprised  of 
a  background  creating  means  in  contact  with  or 
50
4 
7 EP  0  564  127  A2 8 
in  close  proximity  underneath  said  second  elec- 
trode  means,  wherein  the  background  creating 
means  is  a  colored  substrate  located  underneath 
said  second  transparent  electrode  means  and 
said  colored  substrate  is  partitioned  into  narrow 
strips  having  different  colors. 
10.  A housing  unit  as  in  claim  9,  wherein  the  back- 
ground  creating  means  is  comprised  of: 
an  electrically  switchable  light  modulating 
material,  which  is  sandwiched  between  a  third 
and  fourth  electrode  means,  wherein  said  third 
and  fourth  electrode  means  are  connected  to  a 
variable  voltage  source  and  at  least  one  switching 
means  for  selectively  applying  a  voltage  from  said 
voltage  source  at  selective  levels  of  voltage  to 
said  third  and  fourth  electrode  means,  wherein 
said  third  and  fourth  electrode  means  and  said 
electrically  switchable  light  modulating  material 
are  divided  into  narrow  strips,  each  electrically  re- 
sponsive  strip  is  dyed  with  a  different  color,  the 
strips  of  electrically  switchable  light  modulating 
material  having  the  same  color  and  the  corre- 
sponding  third  and  fourth  electrode  means  are 
grouped  together,  each  group  is  separately  con- 
nected  to  said  switching  means  which  selectively 
applies  a  voltage  to  the  first  and  second  transpar- 
ent  electrode  means  of  a  selected  group. 
11.  Ahousing  unit  as  in  claim  1,  wherein  said  variable 
voltage  is  supplied  to  said  first  and  second  elec- 
trode  means  when  a  signal  is  sent  from  an  auxil- 
iary  device  to  the  control  terminal  of  said  voltage 
source. 
12.  Ahousing  unit  as  in  claim  1,  wherein  the  appara- 
tus  is  integrated  into  a  second  apparatus. 
13.  A telephone  adapted  to  be  integrated  into  another 
apparatus  comprised  of: 
a)  a  face  panel  wherein  said  face  panel  is 
comprised  of: 
a  variable  electrical  voltage  source 
having  a  control  terminal  and  a  first  and  sec- 
ond  controllable  terminals; 
a  first  transparent  substrate; 
a  first  transparent  electrode  means  on 
the  bottom  surface  of  said  first  substrate  con- 
nected  to  said  first  controllable  terminal  of 
said  variable  voltage  source; 
a  layer  of  electrically  switchable  light 
modulating  material  that  is  in  contact  with  said 
first  transparent  electrode  means; 
a  second  electrode  means  in  contact 
with  said  electrically  switchable  light  modulat- 
ing  material  and  connected  to  said  second 
controllable  terminal  of  said  variable  voltage 
source; 
a  color-forming  means  in  contact  with 
or  in  close  proximity  with  said  electrically  re- 
sponsive  material;  and 
at  least  one  switching  means  for  selec- 
5 tively  applying  a  voltage  from  said  variable 
voltage  source  at  selective  levels  of  voltage  to 
said  first  and  second  electrode  means,  so  that 
when  a  control  signal  which  is  generated  by  or 
received  by  said  telephone,  is  received  on  the 
10 control  terminal  of  said  variable  electrical  vol- 
tage  source  a  voltage  is  applied  across  the 
first  and  second  electrode  means  that  causes 
the  state  of  electrically  responsive  material  to 
change,  whereby  the  telephone  as  viewed 
15 through  the  substrate  appears  to  change  col- 
or. 
b)  means  for  dialing;  and 
c)  means  for  transmitting  and  receiving  con- 
versation. 
20 
14.  A wristband  which  changes  in  color  to  indicate  a 
receipt  of  information  by  an  apparatus  which  said 
wristband  is  attached  to  comprising: 
a  variable  electrical  voltage  source  having 
25  a  control  terminal  and  a  first  and  second  control- 
lable  terminals; 
a  first  transparent  substrate; 
a  first  transparent  electrode  means  on  the 
bottom  surface  of  said  first  substrate  connected 
30  to  said  first  controllable  terminal  of  said  variable 
voltage  source; 
a  layer  of  electrically  switchable  light  mod- 
ulating  material  that  is  in  contact  with  said  first 
transparent  electrode  means; 
35  a  second  electrode  means  in  contact  with 
said  electrically  responsive  material  and  connect- 
ed  to  said  second  controllable  terminal  of  said  va- 
riable  voltage  source; 
a  color-forming  means  in  contact  with  or  in 
40  close  proximity  with  said  electrically  switchable 
light  modulating  material;  and 
at  least  one  switching  means  for  selective- 
ly  applying  a  voltage  from  said  variable  voltage 
source  at  selective  levels  of  voltage  to  said  first 
45  and  second  electrode  means,  so  that  when  a  con- 
trol  signal  which  is  generated  by  or  received  by 
said  apparatus,  is  received  on  the  control  termi- 
nal  of  said  variable  electrical  voltage  source  a  vol- 
tage  is  applied  across  the  first  and  second  elec- 
50  trade  means  that  causes  the  state  of  electrically 
switchable  light  modulating  material  to  change, 
whereby  the  wristband  as  viewed  through  the 
substrate  appears  to  change  color. 
55  15.  A method  of  indicating  information  by  changing 
the  exterior  coloring  of  a  housing  unit  which  sur- 
rounds  an  apparatus  comprising  the  steps  of: 
a)  associating  a  color  forming  means  with  a 
5 
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layer  of  electrically  switchable  light  modulat- 
ing  material  so  that  said  housing  unit  appears 
to  be  the  color  of  the  color  forming  means; 
b)  generating  a  control  signal  upon  the  receipt 
of  information;  5 
c)  creating  an  electrical  field  around  said  layer 
of  electrically  switchable  light  modulating  ma- 
terial  in  response  to  said  control  signal  caus- 
ing  said  layer  of  electrically  responsive  mate- 
rial  to  become  transparent;  and  10 
d)  passing  an  alternate  color  through  said  lay- 
er  of  electrically  switchable  light  modulating 
material  causing  said  housing  unit  to  be  a  dif- 
ferent  color. 
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